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H4 l/Z^Ltz J: 9 tw@eg^tL/i|eit-b;i/ 1 t±, m 5 l-TF Lfc «fc 9 ^ XY^FM 

£*l-CV>a 0 S£tt-b)HO±I (TMR1^2 0#J) **SKffitfy h*ftl 

3 fc&U TB (TMRlf2 0 fc»±£*jMlfl) «7 - F8l 2 fcSLtv»4 

o 

[0 0 5 7] 

0 7 (A) i±, 0 4^^:^116 lc^L^IE1t-b;H A- AUDSrSUcfclt* 
[0 0 5 8] 

07 (A) K^LfcJ: 9 ^> IB«-fe;H *±, TMRf?2 0 fc#&fcf y h«H5 

£#&7- fis6 iW7t^tL, iimy- mi 2 taimvf y vmi 3 1 

©WKlfeSfL* «fc 9 CM^iitv^o TMRff 2 0(i, SttKK^JfcS*^ & 
«t o tl^ii* J: 9 $ 4t, ^ *>3ltttt8te* 4 

<£>-gBi LTf#j&£;ft/c«£Jf fl1M^fiE^^f^H*» ? vrLtL^> «t9 

fc«j£$ftfc»«#fcfc#x.TV>* 0 ^flqftKti. TMR|?-2 0 flfJfflstf* 

$ 1 11141 2 <h , h > * 71 3 OS 1 ^14® 2 t K*tM K9t 

o—uttizfr. z<vmmit<Dmmmfcmw.ttfafcffiix&nmzm^\*xmm 
mtLx<Dmm&&m4<omitt\%&&imzti2>o 

[0 0 5 9] 

TMRtT2oa, mim&m2tmmnm (mmm) 4t<om^ mmm 

3 £^£i£ttT^TOttl (Sill) 4 iz&Wj LT h >^^«»^tL^ i 9 K 
^oTv^ 0 ioh>^tilEli, > 7JI3 tOl^M^^islt^^ 

l«8tt«2 0*e>fc3!t#8Kte* (ill) 4^xt°yt«W^tt:io 

xmttZo -fKfo-tb. iiitti2^e>i:Mi4i osmi) 4o*e 
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ttho z.nb<DW8m*m^x^ mMmnMitm (mr jt) &\ ^ en 

[0 0 6 0] 

(MR it) = dR/R (1) 

[0 0 6 1 ] 

■r.£T\ r d R J i)K * fcf > fc ELmiXh h m^k t <D 
[0 0 6 2] 

T ji 3 ^ifTt:5l<t#fl,o h >*;H£#lR t f±, ISSJE^Tti, 
flirt &o 

[0 0 6 3] 

Rtocexp (2^T) ? x = |8^2 m * ( ^ • E f ) 0- 5} /h ( 

2) 

[0 0 6 4] 

---e, r#j i±/-fjT»$, rm*j (im^o^srs. rEfjfi?^ 

iSlR t li, 10kn- (/um) 2j^ T> ??>i:JfiL<lilkn' (^m) 2 
h Tm3<Dm^Ti 2 nmJ^T, £ h Kfif £ L < »± 1 . 5nm 

[0 0 6 5] 
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[0 0 6 6] 

07 (A) i:^LfcTMR3E : F2 0li, «i^MMfitii£^U f litti2 

i?iiTi/^iu j iiL^o miM&m2<D&mtu±. (50/ 

4 ff ) x l 0 3 A/mJ: 0 v>£ ii^lt L < , #K (1.0 0/4 *) x 1 

0 3A/mW±-e*4Ct55«iiH/>o - 9 £ - IZ <fc , illfti2C^ 

3ll«81*g2(i, 01*. If, 5nmW<D3A;^^ (CoFe) 
^?)*4o ffii:, (Co) ^\ (CoPt) , 

-7-)-;vf3A;i/h^# (NiFeCo) H£f£ 1 2 KitJB-*- £ C t tf*nT 

n i 2 1 mm&m mmm) a t (Dmitxw^ kto t tz \*&mf 

[0 0 6 7] 



S£ft?5B&* (jgfi&Ji ) 4 li, tf y YU 5 i3 <fc tF#& 7 - Kit 6 \z & if % ¥ 

vm&m 4 rtffljK»aHK!fr6 f £i*a =t a $ *i-cv>& 0 - ostites 4 t* 

(NiFe) ri^fcfK TMR^2 OO-^^^fllgi: LT<Z>8B#£;i3»t 
&H!ffl:fr|n]<£>J¥<&j& ? 2 0 nm-Cfc&o ^ ^i:WI4g4©tt*ii, (5 0/ 
4 ir ) X 1 0 3 A/mJJJLt (100/40 X103 A/mJ£JlT<E>f£H-C* <9 , 
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• r 

(5 0/4 n) X 1 0 3A/ra*i«*tli, 3BlflS8t£/g 4 K£lt£*M:7J 

\ftm^mmwm<n^%:m.m~ & v)$iztiz>zttf&z>frhx&z> 0 

(100/4^) XlO^A/m^li^^WStl^ *^m»fL<7)ii^:^ 

2 0oow±-e*^ =t ijjif^ l< {±6 o o ojy.±-e&&o 

[0 0 6 8] 

y MSl5i5J:O r #&7- K«jl6 fi, v*-f*i&, lOnmf^f^ (T 
i) lOnraJlfOlitf^ (T i N) t 5 0 0 n mJ¥<OT;V 5 - 7 A (A 
1) £7&*HKM$*L£«3g£;£U W7i:iot, 5v^;l^t«^ 
iitv^o ft^tTy Ml 5*5^^*3^7- KH6 (±. ^iJx.ti\ 7iR--)A (A 
1 ) , m (C u) &£Xf* V77,7-y (W) <7>?*><7)^& < t & imfrb%2>£ 

[0 0 6 91 

, ^Hit o^&o*8&t * y tv <4 x iz tstf z> mft te o v > x mm "1 Z> o 
[0 0 7 0] 

t-r\ m2&£u r m7 (b) , (o E«-t;n Ki3U-&#&t& 

ffcfco^-cBWt&o HI 7 (B) , (C) fi, 04 33^06 H^L/iffilt-b^ 
[0 0 7 1 ] 

IH 7 (B) , (C) ti\ iBttHr;H «riiiS"f ^#aitfy hH5:fc 

«tCf#^7- K*ft6 Sv^wiq— *^|pjU#ji*il£**3!l£*L4«r^Sr^L. EI 2 
twis»t*iBtt-b>H A04fe3K^JS1-*o 07 (B) i±, Mt:iil^^[S]i:f 

ra$rBttlll ^|fi]t:MWMLTv^ 0 0 7 (C) ii, fflCi 

is^77iS]«^^^Bu^iS]^o-r (-y^^) mt&Mm&ffitL&m&iiFiL, 
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mtm&m 4 <vMitii&ii±5L&L, otfz&i zmm-t&o #ox.f£\ m7 (b) 
ovmz o t Ltzi§&, m7 (o <Dwmz 1 t ^xmrn-t^o z\z\x\ 02 k 
Tjktfzmmt^ 1 b<7)^<7)j; d iz^K&ijmizw&mfcm%tifzm&, 

[0 0 7 2] 

7f 73 tiiim^s 4: 0 , 11m tr y h*iu 3 Km&nm&iMti, fait-t^ 1 o 

KJott&T VU^r-'u-Vm^5 8AKX i9, &&<7>7- Kf3- Ki»7 1 X<7) 
9 co 1 o^*lK $ *i, *tJ£1- * MBfo 7 - VBMtfiX J y ^ 7 4 ri s IElfr $ *i & 
o mmZtLtzy- KHJ?^ 7 4 tiaiS^S * 0 . Sett 7 - K«ft 1 2 13 

Sett m^sfE^ iE'gr-b lc7)TMR*T-20t ttK*tfl! t:i<7)lfi^4 x. £ *i 
&o Lt^oT, T Kl/^f ^-^®j^5 6 Ai3 «t C^T KIx*7*3- ^|IIB& 5 8 

£*o iO0!tB*aE^gfe^v^T, ^lttSB14* (Hi) 4 (DmitXftZtit 
[0 0 7 3] 

*ftffaoMm<om&** i )7*s*>(X"c\*. ±u<nmmz x v ^ mmzi&mzh 

, #&fcf y Ml 5 & «t ^#£,7 - Kill 6CJ:o T jr^ft* «t 9 Kfl»j£ $ jLfcHltfc 

mm (mmm) 4*&^ ^B^se^^^^m^^^^id^^^tL 

^Jw«aE*«Ei"ifctiJ:oTBaC^tt«rSJES;i - &ifc36*-e#. TMRfT-2 0 

comnmm mmm) 4K^hmtuM^n^m\z^f^z\t^x^ht^\z 
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mmm) 4*m<mmz&^xK^^z¥ni l zmxfz±7izmmLfz<DX\ 

- 1 a*-e § . * (jg$&* ) 4 £ is tt & mtmm * x w k ft -? c <h 

[0 0 7 4] 

mz^^xum-f&o 

[0 0 7 5] 

0 \zttj&-t h w$l tzommtzmd zoiz mmm 7cwlw, 
LT^*-r^> i t kx i) . .*&tr * > m. 5 is i a f ±*B#&'7 - m 6 u o^tSb 

[0 0 7 6] 

EI8$rv>Lig2 3 &#BBL-t\ IS^^'J itc. f£'|f-b;i/ 

lOMMl^^-c, ffiNfflKfftHj-f&o ^is, EI 8 (A) ft w LEI 2 3 (A) 
li\ 0 4lc^L^A-A«J»f«il^?fi"o?t»f®#j£*^L, El 8 (B) &v>LEI2 

3 (b) (±, ei 4 iz&LtzB-Bwmmzwtvtzmmmfcz&'to 

[0 0 7 7] 

if, El 8 K^LfcJ: 7 fc, v 1 ; n> (Si) 5&»fc&*&#l 1 ^fflSL. £ 
1 1 <D±IZ, (T i ) , mit^fy (T i N) is 2LZfTfl/$ -V A 

(Al) SrJHK, X^-^gft^ffl^tiiU 6 B^BifSo ^ 

fc. h^fflCIoti^L^*), i igft 1 ; V9 v a 7^- 
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>3 l&^^tU fflxJ^ Rlott^fc LTHM^^I (BC1 3) 
Srffl^-rS^Wt^RStt^JJ-V^y^^^ (RIEjReactive Ion 
Etching) Ht9o ZftiZX <0 , 09C^L/;J:^:, BfJc^^TSR 
KI6B«$W 0 X*|pJ^?&o7t:«^ ^Jx.^7 0 0 

[0 0 7 8] 

III 1 0 iZTfzLfc X 0 MilfTEOS (jESmm^)i> ; S i (OC 
2H5) 4) ^rffli/^T, CVD (Chemical Vapor Deposi 
t i o n) mmtzx ^MIU^:, M£tf, SHfcy'J^v (Si0 2 ) 
fcfc£if6i»II7 A£^J&-$-& 0 ^iJilfCMP (Chemical M 

echanical Polishing) ^iCi 19, IfeliJH 7 AO^MO^F 

[0 0 7 9] 

mi 1 K^Lfcidfc, ¥±H^t$fL7t:^W7 AO±o N #&fcfy 

m& 5 *3 «t ck#^7- kul 6 o^as^ 1 0 (D'j?% < ti> —mzMiB-r zmmz 

(Ti) , T i NfcitfT^S-^A (Al) ^ItcML, ^i;Iffi7-F 
«12U^1I (0^-^T) *Iit^o £<?>o*>. 

*h£MJU i v'^m^XW* (m^-t-f) ZftZ$.1r2> 

o iOI/^h^->*|JIU, R I E&S^fcff^ ±tt<D&mi&i'*? 
-~>?ir2>Z.tl l z£iO, fcffi7-K$|l 2 Sr^-T* 0 ifjl^f-y^ 

^ML, Mx.(i\ ^mi* (FeS0 4 

) isiyffltgft-^^^ (n i so 4 ) o&o§«K&itu itnc^a *) 

-yim'W&& (JKT-Jt ;Ni:Fe = 80:20) j&»&fcSi&o§ll 
-f) £SJ&-f£o i^*>, (H^^r-f) 

[0 0 8 0] 
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mmy-vmi2&£xfj&umm&nm*Bi:i&j&Lfz<D*>, 012 (a) , 

(B) \Z7FLtz£7K, TEOS^fflv\ C V Dgft: J: tt&JR 7 B 
lotMU CMP^gK:J:*K W7 B^mWjSlb££-&d o $ <b 
±gfl#&7- FS6 U fcTSB*^?- KI6B £ SrSMfcl" & £#><D If 7*- 

;v7H^m (mi 2 (b) #m) o mmm7B<7)±KupxY 

&irx t LTC 4 F 8 £ffi^fcR IECif) t"7*-^7H«t^o 
[0 0 8 1] 

*fcv*-C\ LTS (Long Throw Sputtering) ^g^£ffl 
v>t, ifT*-;u7 mztojui*, t^S-^a (a 1 ) fcSifc&tr 
iilCJ;i9 N HI 3 (B) K^L£«fc 9 KJgW&^S 1 7 -<^SP^ 
^« 1 7 i±, _t£B*&7- KI6 U fcTSB#&7- KM 6 B fcm&MfcSMS: 

,013 (A) , (B) KjpLfc J: 7 Iz&ffiKR^X^ 08xJf^* > (Ti) , 

mt^-*y (t i n) texxfTfrs.-vj* (ad frbttz>&Wk&mwk 1 6 u£ 

[0 0 8 2] 

v ZJ&J&LtKDib* Z\ti%-?77 t LxmmL, R I Efel^ff a 

*)&m&migkl 6U^7-->m o I?t4it"e, EI 1 4 (A 
) , (B) K^LfcidK, fff^ 1 0 ^Jt«t4^0±It&7- KH6 

[0 0 8 3] 

K»6U£il&j£Lfctf>*>. HI 1 5 (A) , (B) K^Lfci^K 
TEOS^fflv\ CVDtft:if)«fl7C^ffii:IotMt, CMPg 

«^«to, «7co»w^^i^% ^mt*^^fzmm7 c<d 

±fc, 7/*y rmW^Zm^X, y (Ti) , T i i tTT^ 5 - * A ( 
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• T 

Al) £jilK«fllU W^^H^MS^^^llSAHMt^o £<b 
[0 0 8 4] 

B C 1 3 **7^fflv^:R I EMI^f 9 - <h £ «t »)#SI5A 
[0 0 8 5] 

[HI 7 (A) , (B) K^LfzXoiZ, Z<DW&Xv £ 
4 F 8 * ffl^fc R I E i3 <fc £M * > ^ V > ?K X. \) , *&fcf y h j& 5 o Tf* 
6 U£*3tf&J¥*;frlR]«>— SB*: ^iit-SitCJ: 1 9 £BJ&1-£ 0 

z\ z. x\ m&mvm&m 4 b ^m-r & * -c^in 7 b * 1^*1-* - t 

SI 7 iZX^xmWtZtltzW&V- Vffi.61>K —Bftfifrlr&o Z\^X\ #&7- 

Ki6oH^mf^tTO^i 0 tnmtmwimmm 1 i\zx.^xmm 
/h £ & lift o x y ¥® Ki&f&'r &z\t k & s 0 

[0 0 8 6] 

iS^lt^it^-ei^o s«bK, pvt. h/t^-vo^ritxeiJi^-e-o 

[0 0 8 73 

tr 7 h *g 5 is «t 7 - k«i 6 <omi Uft 1 0 iz & if & mmmut 1 9 * 

^J&L£<7>-^ HI 8 (A) , (B) K^L/cJ: 9 :<?)flij|l 9 DM 
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9 ^liKH^HM^tfn^v* h/^->3 3 £ff£j&L*:?>^ TEO 
[0 0 8 8] 

4 b & x v?±.umym&m 4ufrh%z> mn&nm 4 <D%m ^^t-t £ 0 - - -e 

(c?i--S--*#ffi|-C3b*o 
[0 0 8 9] 

IfrWCii, 0 19 (A) , (B) }:^L^i9t:> v h/-^ - > 3 3 £ 

4*mmLxmumfc&&m4Btmttf& (m«NiFe) ^<b&£±gpt 

[0 0 9 0] 

&V>-C\ 0 2 0 (A) , (B) U^f^-^3 4*'J7 

[0 0 9 1 ] 

fc^T, EI 2 1 (A) ,. (B) iZTFLtzXiK, CVDgff CJ: ^i!7 
[0 0 9 2] 

Sfcfc, EI22 (A) , (B) H^L^Jid^ ±«P5ft««tt»4UO±^, 
TMRff 2 0<7)»l5i^9o if, i«L*~r y^KJ: *K 
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• f 

->*ftm-fZo ^iciot, t^^-^a (a i ) mzfcfc-f&o z 
x.tfc o f e/f^&^ifiiism^ zfmL, mmm^zmmLtzvy-h, w 

X W^->3 5 ^iit^.;iCJ;oTTMRii 1 2 0©M^Ttl.o & 
02 2 (A) , (B) -Cfi, ffiHMt<7>££>. TMRf? 2 0 

[0 0 9 3] 

TMRti 1 2 0 WL/:0^, TEOS^fflK C V Dtita 19 Ifelf Jgg 7 
F ?:^BI-Iotii L/i CMP^ti:j;-?.M7 FftM^*M££,r 

^dtlC. TMRi^2 0©t±I»?^o ■ 

[0 0 9 4] 

EI2 3 (A) (B) iZTFLfzX^tz^ %t & tf y Ht 1 3 
o JMWcte, (Ti) , (T i N) CfT^ A (A 

l) £JH^-7^ h n>x/^7 ^ 'j >^gg£ffl^Tff/iU ^JUH13A£^ 
^-T^o ^g»l/yX^^-> (El^-f) £?£j&U 

3 A £ ho c\tuz£t)^ ffi7E.ftm<VWi tb tf y M;^13 7^/& £ 0 
[0 0 9 5] 

1 2<^^ws*^iiai7- m5iai««4 3^^l, zbKmmvy vmi 3 

[0 0 9 6] 

&±K<fc , tm^)ls 1 ^^-tffS'lt-tr;H¥5 4 <7)ffM^-)S^Ti-^o 
[0 0 9 7] 

$ e>ic, 7,s*v fmW^C VD^Ifi^c J: (9 S i O 2 itziiA 1 2 
0 3 ^«ffii£Mc1-£IfI^ -eo^^^«LT^ItamM4 1-44 

[0 0 9 8] 
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#&tfy Ml 5 fc#&7- KH6 t tci: oTJT^tL* <t 9 t^HflS 

m& £ ftfcflMHfrfc J: 9 K L tf 7Ml5ttii7 - « 6 <7> 

^ * «£t - J: o T ffl C £ M&t %> - t # , TMRtf 2 

w&ttmtir%mm j t^itzm&Lfz%m j t^izttLx, m^m^m 

[0 0 9 9] 

2 h k , *mm<D%m k x *ui\ tr ? h *n 5 & «t 7 - v~m 6 #\ at 
#a tf y Ma 5 is «t 7 - m 6 tc * art - 1 k «t o r os 

[0 10 0] 

[0101] 

@24 (A) - (C) £#HSLT, ^W(o^2<D%Mmm<Dm.%* 

[0102] 

02 4 (A) 11, ^nM<Dfm<0$zM.J * 'J T-Vs^r^Hiott^fS'lt-lr^ 1 OKf 
M«#c£^t feOt?* 0 , H7 (A) tCJtJSLTV^o 02 4 (A) "Cli, El 7 
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• r 

[0 10 3] 
[0 10 4] 

±|E^l ^^O^tg^^^-^'jxVt^^fi, TMRlf 2 O^iott^^ 

n 2 8 #\ mttm&m 4 t ligMfrKreit h m 2 mm s t nmmm 

4 t W t:^ L T T M R ti 1 2 1 £fifx_ Z> £ 9 K Lfc i> (DX&h 

o 

[0 10 5] 

JjM£<7)rr/^H> (Co) . 3yN';Vhi^ (CoFe) , (C 
o P t ) fe^v^(i-7 ^;H£r?/s-;k (N i F e C o) /^<b&£ 0 

[0 10 6] 

Wtti4 <hfiSlJ#:^l£tt&-^J: 0 > H 2 St14S 8 K£tt ^fUj^ * 

/g 8 £t£ltTK3tl«tt« 4 ^jfijSltLttMt-Stt^J: < , 00*. 

(i\ (50/4^) XI oSA/m^itfSitAW^Jb^o 
[0 10 7] 

«&v>-C\ 02 4 (B) , (C) £#H&Lt\ ^i^fi^^^'Jf/^ 
^Hi5»t*#&i&fttwOV>TSiWf *o EI 2 4 (B) , (C) ti\ 0 4K7FLfc 

[0 10 8] 

02 4 (B) , (C) (±, |fiH-t;H Sriiai-ASv^Cspff f h«5 
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24 (b) (2, MtcSi£^^i^n^itr^ib^[^^oT (y^-[^^) 

C^oT^fSk 1-&;b*>X^ft£&&o — 024 (C) f±, jSftffiKMfc^ 

mil 4 <Dftu*Kmftmv*iftizMffimmm!kL"c^2> 0 z.<Dm^i>, m2m * 
t&i 8 n *5 z> mitft ip] ^i^fHttii 4 <omt-fi n \z b o £ ^-|pi <t & o , - x ^ 

tr -y h ^ 5ts£ 7 - Kit 6 iz m k & ^&mm K£or£.-r&mw, t/za 

^ 4C4D^. jtffitfg# * ^-To - (O <fc 9 y h #1 5 £ J: 

0 £ fc*± 1 *UmtZ> 0 Milt HI 2 4 (B) O^fc 0 <h Lfc»£\ H 2 4 ( 
C) OJtftSBfc l LTttgiJ1-& 0 5Lv^cit^i^n#^m^^tt^^ 
, *&v^±, ^tfWwtf&fcift^fifc^K fill 2M14J18 

[0 10 9] 

«SHfl8f*«4 UO±t:, J^T<7)^II-eTMR^2 KDjtmZ&ZftOo McVf 
W^fi> if, i«§U-r y/t^KJ: «K TMRfT-2 1 tf^t-5^«Wi 

?mwmz£ 19. ^Ijilf, n/^htt-^fe (CoFe) j&» & * 2 «Kte 
I8t, r;V^-7A (Al) i^JSCiitSo ^t?, :<7)7iK-^A 

t>KX'*y *mitmz£ V), mx.it C o F eW^fcafcllBteJi 2 

(Ta) ^fcfc*fSM^£)IHK^j£LfcO*K Py^f^->3 5^i 
i^f^^iiaot, illttl2, h >^;wsm; TM3isXXfm2 
Ittl8!:ttSTMRiT-2 l(7)M^7tSo ;^*>, ilOH^i 
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• » 

[0 1 10] 

[0111] 

%.K^ 02 5*#!SLt, *Hi<7)i 3 ^ 'J f ^ t: 

[0 112] 

02 5 (A) (i, ^Hife<^BS<^>^^ V ^K^t&fsil-b^^ir® 
4*J££^1-&<Z>"C3>*K El 7 (A) *3 «t tTEl 2 4 (A) KttlSLX^Zo EI 2 5 
(A) -Ctt, 1117 (A) &£Ifm2 4 (A) fc^Lfc«j£3?3(Si:^«Wfcra-<a 

[0 1 13] 
[0 1 14] 

_tfEf£l OlWW^^^Ufy^Xtt, TMRIT- 2 0 fc*5»t*HM* 

tg-t & n 2 fistt® 8 m&mi&M 4 <b »i»u#tc H»t e> *u m 2 8 1 mvt 
mam 4 t*q&%mz&&&&LT\<*zTMRj6=?-2 1 zmt-zx ? kl^&co 
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[0 115] 

CitUcttU *HM^iiOi^>^'J i25 (A) K^L^J: 

?JC, £<bK, ^2M^8 <bHtrffi^«OTico^^> i^ffS2?gmJf 8 £ 

l)^^o -^)iittill9(i, Mttl4 <hf£2?gm/i8 <h£RSMm 
<fc -9 mtf^-r^ ^O-e* 19, $lxJ£\ ;i/f-->>A (Ru) ^ (Cu 
) %£1Z£ t)mj&ZtiZ>o 
[0 1 16] 

*mm<vfm<vm^* * >; t-v^ ^ -ci±, sn^i^e 4 1 £ 2 ^14® 8 1 ^s. 

3H&tfeg£-t £ - 4: K <fc 0 , StTOtt/l 4 coMi^ (50/40 X103A 
/m5jc»T*oTfeMH^C*<*0, #!lxJ2\ ft (Fe) , NiFe, Co 
Fe, NiFeCo^i^H (C o ) ^JC J: OSI^iSttJS 4 «:#J5Ki-* i 

[0 117] 

fc«fc *)2cffitZtL&o H2KI14® 8<D$miJtt, (100/40 X103A/ 

m^T©iitab fi mnm 2 <Dum?} zt) i>'hz <%&£o izm& z fix 

[0 118] 

m^X, @25 (B) , (C) £#HSLT, «IM^S<«^ T>U 

^z&v&m&mmz*D^xmwir2><> 1125 (b) , (o a, m^K^Ltz 

[0 119] 

EI2 5 (B) , (C) tt, Eft-b^l *iatSI^K^ff4t&^5' HI5 
2 5 (B) fi, MlcSE^^fRl^^Hfr^^ll^foI^oT (Y^fp]^) #^m»tE 

ofimfiz m& £ ^ u mxm&m 4 <d m * m\m n Ufa i:siif^M l t 
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ttiiS^lSl, -r^^^-X^[S]<h^^>o ®2 5 (C) l±, iffiffiKSSfc 

^•fSjtc^^^^^fpj^oT (-Y^|p]^) #iim«* f iiEtL-5#^Sr^L, 5R*t 

, mvm&m 4 k£ £ * it«# £j&t- 0 - o <t 9 tr ? v m. 5 & x zm& 
7-KH6H, ra— ^-inin*ist**a£*L4fc> »2«ttJi8o«['fb^'isii±siet. 
0 * ?tfi 1 £ie§ii-£ 0 i25 (b) o^tfi* 0 1 Ltzm&. 125 ( 

[0 12 0] 

«Itti4U<7)±^ ^T©S«-e*ittiti9 £#x.fcTMR3fc^2 2 

o ^ICIot, #iJxJ£x/N°y ^^giij: *k ;i/-f^^A (R U ) 3&><b& 

&«14>»/i9^ =i;m,hm&& (CoFe) f> * * H 2 fiKttJi 8 fc. T 

(a i ) mtzMizftm-f-Zo >k^-?\ z(dt )^<-^^m*wm-7 

^S^Ki*), ^Jx.jfCoFei^f>i&4||lIttS2£J:y f ^>^;i/ (T a 

^BSBteSM 9 ^tt^TMRif 2 2^M^7t^)o i<7)C0^. 
[0121] 
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mM<D%m<vm^~m?L, s«bK, mim®.m4 tm2m^ms tomizmms. 

[0122] 

<mm> 

Z> o 

[0 12 3] 

<<H 1 <7)«^!j>> 

^r-r*#i«tt»2 zffiz.tzvmtimmt £i$ti2>mm.-?$>2> 0 £*u:*tu m 

2 6 (A) tzjf; L fz T MR m^- 2 2 B(i. XM^C <fc «9 # 1 flBteJg 2 <omtfi 
[0 12 4] 

*#WtCI±, TMRi^- 2 2 B ti^ 9R4ttKtt« 4 0«^f>JKH*l8ttS«Ji 9 
fc, ^2^14)S8 <h, b >^;W^'J TiS 3 fc, illtt|2 $31141 1 5 

»&KftmK£ i9^mtte2 0^b^|6l^H^-r^«t9«^t, 00*. If, e 
&-?>1fy4& (PtMn) „ ^'Jy^A7>f>^ (I rMn) , §%-?yJf 
y (FeMn) , -ytDV-ryffy (NiMn) t iz\tA/T=- V A~?y?fy (R 

u m n ) m<nmm.mm\z x^mj&ztiZo 

[0 12 5] 

[212 6 (A) t:^Lf;»^7^iI^t^TMRtf 2 2BOf^ 
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it. 0 3^14® 15Ci ^littl 2<7)Ij™^Lti^l§0'C\ 
0 1 $m/f 2 OM£# £ (50/4 ff ) X103A/m*ltUUi/». 

[0 12 6] 
«§2«M» 
E12 6 (B) (i, $»i«J<7)TMRii 1 2 2 0»j£K*5V>-C. 0 1 flStt» 

2 <h h > * *)rm3 t<Dm^, zbtz, imammm 35^4 wmm 1 8 

tZmif&Xd t:L/:TMRf : f-2 2 CWii^itl)^^o 
[0 12 7] 

35t, 01 mam 2 tzmLx^& 0 04 mam 1 8 t±, #wst«m^ 3.5^ 
iMtiiitti2 tEL&mmk&zj&f&Lxte*), 1111*12 tS4«tt« 
1 8 t«MiisvM:R^f t ^otv^ 0 m4mami 8 was, & 

(Fe) , NiFe, CoFe, NiFeCo ifcftx/VU h (Co) ^£J: 0 
[0 12 8] 

^s^rai. ±ie«^h «t «9 , ^ i fig^s 2 tm4 mam 1 8 1 
« t l r 00 2 8 k ioit * M^ifiise srfr n m^m&wmmw zi&m-r 

[0 12 9] 

«t3««» 

EJ2 6 (C) *±, ±1202 (0WJ(0TMRf?2 2 COflllSctCjjnx., £ <b K 
> 03»feJl 1 5 £l£tt£ J: 1 iZLfzm : &mr*$>2>TMRm?-2 2 D^^-fo 
flq&KHu TMRfT- 2 2 D (i. 3MffiKte« 4 MR H*«8tt#m» 9 

0 2 8t, h 7i3i:, 0 4 ftftfll 18^ »t4#*g 3 5 

fc, I1II412 03Sgt£g 1 5t*tLT^ 0 
[0 13 0] 
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i©TMRf : F2 2DOl^ ^3^114/11 5Ci: ^ H 1 Mtt/f 2 <7>M?J(S] 
*^LT@^-t:-i^cOT\ 2<7)j*^^ (50/4.) X103A 

/m*?lt £ 1" £ - t # £ o 
[0131] 
[H«!l] 

$ ^ t~ , ^mm<Ditm k & &t * & i:o^tp^t^ 0 

[0132] 

fc^cLfco EI8&v>LIII2 3 £#bs LtHi^Plt^o 
[0 13 3] 

i-f\ 138 H^Lt^J: >>'J n> (Si) ^<b&£^t£l 1 £ffl:tU Cl 

OlkKl 1<7>±H. 10nmfOf^> (Ti) , 1 0 nmfOijtf (T 
i N) £ J: IT 5 0 0 nml¥<7)T;l^ A (A 1 ) fcJUI^ h n y 

Olxv^ h/^->3 1 £ff^L£ 0 -T^lxv.* h/^->3 1 *k-?7s? t L, 
LTH^t* 1 ^ (BC1 3 ) Rioted :* > 

xyf>/ (RIElReact ive Ion Etching) $rfiro^ 0 
£ *i£ <fc 0 „ m 9 L J: i ffi%MVt<DTUW& 7 - K« 6 B $ ft 
tz 0 Z<Dm&. Xj?faiZiBtvfc1R&. 7 0 0 nmti5J:^:«Uo 
[0 13 4] 

m i o K^Lfci: d teo s iiEmsm^^ ; S i (OC 2 H 5 

) 4) £ffl^T, CVD (Chemical Vapor Depositio 

n) mm^ «t ^ran^i^ iMt'> i ; ^> (s i o 2 ) ^^^^«I7 

A^j£Lf:o Z<D<D*>^ CMP (Chemical Mechanical 
Polishing) mm-* 1), «7A<7)»fII^J::^^/;o £ 
<7>Wi, Tg|5#^7- Ki6 BO±H^$tL^*fei^Jg|7 A Off***, 5 0 0 nm 
<h&;?> «fc 9 Ki»i»»l7 ASfflSLfco 
[0 13 5] 
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h m. 5 J: 7 - KH 6 OTO ^ft 1 0 <7)4>& < t i> —SB K*tJfc-t -5 «J*K 

> «Wcf%ffi 7 - K*ft 1 2 JgcSB8Sl*flB1£« 4Bi *0fc?&jft Lfco JMWK 
«i, iT> ffifi7 A<7)±tc, v^hnv^A 0 -^gfi:J:otf*l Onm 
O^-^ > (T i) , J?^ 1 0 nmOT i Ni3 <£ tfff* 5 0 0 nm^Ti^-^ 

(ad fciHKjsisu o^icawv- k«ii 2 (m^-n 

Pv*h^*-> £3£j&Lfc 0 iOU^ h^-VfcfUffiLT. 

TO^hLTBC I 3 ^»/;R I E&S&fi 1 ^ ±&<r>&mWk*'*9 

Z.tKX.*) ^ mm 7 - KH 1 2 L fco i 7- v 

^fflKl/y^f^-> (IH^-iir-f) «U FeS0 4 i3 = tO f NiS04 
Oa&o^ffiK&ftU iiS1-£-<ttcJ: O^y^Wfc^ (ff^Jfc ; N i : F e 
= 8 0:2 0) J&»fcfc*#o#JR (El^-^-f) Z&J&Ltio ^<7)(D%, ZCDtbo 
£m*'if-->rir&ZtK£l), JS«5R*>ti8tt»4BSrSlKLfco 
ffM L7tSctb 7 - Kit 1 2 £ «fc tfJ!5»SM*?8te* 4 B O+h^ X(±, 1 1 0 0 n m 
(X^lfil) X 3 5 0 nm (Y^IrI) £ Lfco 
[0 13 6] 

urn 7 - vm. 1 2 4s <t trjsaBst^tsKttJi 4 b >j&mLfz<D-h^ m 1 2 

(A) , (B) H^Lfeidtw, TEOS», C VDifCi »)l6iI7 B 
^ICIoTML, CMP^g^J:f9, IfeltM 7 B oOT<D±raifc£is i & 
ofc c £<Z>BK Jg«5l4fe?8ttJl 4 B ±©j|fti»lll 7 B Off *ti, 1 5 0nraiLf: 
o SfcK, ±SB#&7- Kj»6 UfcTSP#ii7- H6 B ZfctXO^ 
T*-^7H^)SU (012 (B) #bs) o ««l|7BO±i:i/ 
^X hafe^fcfi 1 ^ i H^-r 7A'(;J: 19 ]x>>^ V -> ZMJ&Ltz^ib, RfB 
14 t LTC 4 F g fcJB^fcR I EizX *) \£T*-)V 7 HZJ&J&LfZo 
[0 13 7] 

t^T, L T S (Long Throw Sputtering) ^g£ffiv> 
t, If T*-^7 H£T;i/*-*A (A 1 ) £Sa6&tf£ fc££ 0. El 1 3 (B 
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v\ |H 13 (A) , (B) iZ^LtzX o IC^IKIoT, 1 0 nmfcDf ( 
Ti) , 10 nmlfOlftf^ > (TiN) 33^500 n mj|£<7) T ^ ^ — ^ A 
(A 1 ) ^^^^.tSI-ill 6U^jfMLf:o 
[0 13 8] 

iH^f-y^-Ci *K #S#«M1 6U^±i:Mt:Iotl/yXf/^- 

bc 1 3 ^*ffl^/;R i E^a^tf d ^^m^mmi 6 u 

>^L7t 0 i^tSit-e, 014 (A) , (B) KTFLtzX K±SB#&7- 
K«|6 U^ff^^tLTto -<7)±g|5#^7- F86 UOX^rl&Itw?&ofe(Bli 7 0 0 
n m <h L 7tz 0 

[0 13 9] 

±»#&7- K#6 U&J&J&LfcO*,, EI 15 (A) , (B) fcjFLfc i 9 K 
TEOSSrfflv^ CVDgttaWIl7C^H:loTML ( CMPg 

C9±K, 7^^n>XA^gt^v^ 1 0 nmfWf ^> (Ti) , 1 
0 nraHOT i N!3J:^5 0 0 nm)|07;K-^A (A 1 ) ^jlR^^ML. <D 

VTs h im^Lfz<D%^ mi 6 (A) , (B) H^L^J:?^ iflXxy^- 

[0 14 0] 

:oi/y^ F/^->3 2 £-7*^ t Lxmm U h LTB C 1 3 

X^-|p] ttZiS^fzmtf 7 0 0 n meo*^ tf -7 hit 5 3&*3&Jffi £ ti^o 
[0141] 

^t:, HI 7 (A) , (B) KTFLtzXoiZ^ z\<DW&¥ y H&5 t 
LT> g adrift MftJfti^l 9«U: C JMfctfHai. R£tt^i:LtC 
4 F 8 v>7t R I E & X TfJ * y \ ■; > 7\z X *) , fcf y h It 5 K X o Tl* 

6 u(ciott^J¥^^i^o-^^*i^*-t^-<b^j: t)mmm&i 9 ^fML^ 0 
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[0 14 2] 

»&fcf* h*fc5;J3J:a f #&7- K*6 03FffaJ5*l 0 K*3lt&««flHi 1 9£ 
J&JffiLfcO*>, mi 8 (A) , (B) Ki^L^J; ? £ <0«*fll5S 1 9 OfflB 
fciOUiiSfca? i: -7 S i0 2 ^f)^»l7D«n o ^flqfoKJi 

9 £P£<fjii£^«^^Vv^ b/^->3 3 *0JjRL;fc<O*>, TEOS» 
tCVDiff}:± «9^®«*i)il7 D«L/: 0 
[0 14 3] 

B £3&©?-* «t 9 4 U ^Mt^ £ t K X *) , igg|55!t^ttJg 

4 B is J; OUiffiSIMftfflrtMi SHflKtt* 4«^TL^ atftft 

14S4t±, Y^Cfiot3 5 0 nm^S$CI^ If y 5 £ «fc 
7 - KH 6 (D^fiUfr 1 0 «Srfl)l «9 Htr «t d Lfco 
[0 14 4] 

A'fW-fi. 019 (A) , (B) K^LfcJ:? IC, U^f;^->3 3* 

»; -7 h * y 0 Bfe* Lfco*>, i -r * /^ic A- AiBiKjBo fciiOBr 

ffl LTJgflBSIMttBttJl 4 B pg (N i F e ) tf> <b * £ ±«8|MflKfl« 4 U 

[0 14 5] 

%L^X\ SI 2 0 (A) , (B) KtfL/zXiK, Py^f^7->34^'J7 
[0 14 6] 

[U 2 1 (A) , (B) iZ^LtiXdK. TEOS^IK CVD^t 
KX *)mmm7 E^jgtclotML^O.*,, CMPgli:UIIl7 

[0 14 7] 
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* v 

EI2 2 (A) , (B) fc^Lfcidfc, ±UV*m&&m4U<D±K, 

, TMRf ? 2 0 2>mi&&W<omi&*W.d X o I«6!)i:i/y^ 

Ki^J^O. 7nmW-^ (Ru) *^44*itt*tl9 5n 
mf03^>bf^ (CoFe) * & & 2 1814* 8 lnm)?W7iV^ 
(Al) it^Ii:MLf: 0 i^T;^-')^!^, 13. 33PaW 

Jl<^5 nmOC o F e tf* £ & HSKttJf 2 Jp^- 5 0 nm<D I rMn^ 
h^hmzmtm 15 i, J?* 5 nmO*' (T a) frhltkQkfflek (WlTF 

-frf) £^j£L£tf>*>, h/** -- £ t KJ:oTlII2 6 (A) 

OTMRf?2 2 B«^^7Lf: 0 
[0 14 8] 

TMRl^2 2BHMLf:<7)^, TEOS£fflv\ C V D mU IZ X *) #felf Jgg 
7F^MClotML, CMP^giC infill 7 F»H^i3i^^ 
, ^mt^m&t^z, TMRfT-2 2 BOt±It»lilHfco 
[0 14 9] 

EI 2 3 (A) , (B) tc^t^ctd^, §*fflfcTy hilfll 3 £®J&Lfc 
o ^frWfctiU 1 0 nmfOf ^ y (T i ) , 1 0 n mJPO^ffc?- * > (T i N 
) iScfctf 5 0 0 nmfOT^K -7 A (A 1 ) SrJEKv^* h n y * 'J > 

^i^ffl^rllU #111 3AHML/; 0 ^WPy^W^ 

fcff^J&U I(01/yX h/\'?->£-7*? £ LTR I E £tf 

»iUilf7 Mil 3 £McL£ 0 
[0 15 0] 

IW*,, i |^ f 7 a - ^f^t V y ^ f ;^ - > ^rii L/:^^, 
l-r&ZbKX *9> #&7- KH6co^MS*S:f&7- Ki»5lffim«4 1 &^ 
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* * 

- KH 1 2 <&&W*5fcfc0EW "7 - K»3imm€ 4 3 U $ «b KfjcfcB kf ? h 

$£l 3 V>&mfflJiKmmV y m3lffl«£4 4£ffML£ 0 ^cV^T, v^* hn 
>X/n'7 ^^i^ffiv>t, i ^ c^fcr;^ - H; A (A 1 2 O 3) * 

&s<fzm^** } ) f^^ofJSi^TLfc (H4#hs) 0 
[0151] 

Hi^, WJ^LTil^to ii-eSfeffiOJtRSrtr^^:*, 02 7, 2 8 

1"&o «J5e«^oepJn«8J»»± (5 0 0/4 ^) X10 3 A/mhLf: 0 EI 2 

7 KjFtfcJttfcfll 1 £ LT^ffi'lt-t^ 1 0 1 l±, *6iifJgl7 KMmZtlXZ.^lzif 
friZ&2>W&\£y mi 0 5i5<tO f #^7- KH 1 06i, ^(D^m^W^h 
tL^TMR^T-2 0 Bt^fitv^^ #&fef y mi 0 5&J:U f #&7- K 
110 6 £Hd <£ ? &^lfa8te«fcfc^<fllx.Tv>£^o -^OE12 8 K^LfcJfc 
»U2 £ LX(Dtm^^2 0 1 fi. ^IlTMt^^TS^^fflCjl^t 

tc-fwtitmkm 2 0 4t, TMRtT-2 o co»2«si*e8 tbzx^xmtt x o 

[0 15 2] 
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mi) 





MR it 










% 


Q • (#m) 2 


mA 


mA 




40 


970 


1.7 


20.0 £k±. 




40 


950 


6.8 


12.0 


ttmi2 


40 


975 


2.75 


20.0 &± 



[0 15 3] 
[0 15 4] 

&v mMtUM Zftd^t &v &fz<Dx^ /Jn $ & ot^t§ 

[0 15 5] 

* wm l r & . & gBtt-t ;v k & it & l a v» £ t # 

[0 15 6] 
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T 

6 <7>?juj k mm % m-r z t \z x o x m c tzmm * itm-t zzt^x^^ tmri 

[0 15 7] 

0^(i, zfLh^mrnmma ^r/mm^^it-r, m*^mzx&& 0 

dtwLfe**, 1212 9 (A) Kj^LfcidK, #& r 7- K*6 *«BWR (=A«« 

Klt-b^ 1 0 #^Jfetf>BSt-eti\ Kj»6 0*JBfll3 

er^-;V7HHffli6^$tL7 , zer^^/i 1 7^LtS^:iStSJ:^ 
CLt^ tat''; M50^ft$^i9i:LTU^L, &£v>(2, HI 2 
9 (B) , (C) C^L^^Ct^-FIH^^m^'yUS^i: 
fcJSffl 9 KL-C&«fci/\, HI 2 9 (B) fi, T<J <7)?W:lffiL, 

#t Lx-^mz.w&.-r&^t-yit^'fhm^y vms -^tio r<j o 

>£;#1-&#&7- K#R6 |~<J (D^m)t<D—1$i>* s Fift&&Z 

J )K%MLXm&ZtLfci><D'T?*!>&o 02 9 (C) Ji, »^tiiH-'7M5 

Hrt"C^k$*«r*«c>^#i: Lxm&\*y MI5 £ — fS] t'M^E-T & 

¥ftlz%&£oizmJ&2tifzi><7>X~$>& 0 -f&fr^, M'tf1jfaKWi^fzTmW.B. 

[0 15 8] 
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as*** u> h K7>r yiuKs 8 ci<zmm2tifzfr--?%mt%2> X7 citit 

[0 15 9] 

£ HI 3 Lfc i 9 #fe«-lr^ li7- Kfa - KH 7 lXi^ll 

[0 16 0] 

Xi>X^ 0 tztz L> TO S&fr 1 0 £JR 0 Htr i 9 4 *M&tWk 

iz, mmmmMtm^ x ^^mm^^^^xx o$f 2 lv^ q 

[0161] 

J^±SiW Lfc J: -5 If ^5 1 Llf^ 1 3 ov>-F*lj&» 1 *gfc|E|ftOJ8£C 

jsra^stT-^ x tm, n-ffi&miz x o xm^n^mt-r^mmm m 
mmizmuttfiiizmmtimtiz x 7 izmm^ntzmm^t, z\(Dmmw-^ 
mmmizra-ofzifm^m^tir^ x 7 izmzzixz t&K* wk<o 
mmzx-oxn^nz x 7 Kmj&2titzm%6&&m£i:mx.& i^a^-c, 
mm.<vmmznh%zmir ztizx^xm ctzm&ZT&m-rz - t &x § > isaus 

[0 16 2] 

fMfgl 4^v^Llf^3 O^v^-ftL^l^UfB^o^^^^eVT-vs^^tcj: 

*u*\ «#o#i<&#&«i^ z\tLhm$k<7)mi<Dwm&t j tti"?ti3im'f&x 
7 \,zm& &&&<oi& 2 nmsMLt, ft-m&mz x^xmt-^n^mt-f^mmm 

i3 J: XfW> 2 <t o XJifrflh X 7 Km®. £ JlfcSttftKteJl, «t ? 
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fzmm z %m-f zzt § , k & »t & * «t mm x < 

«sc« & 9m * e«"t £ - <t # ? -e § * 0 

[0 1 6 3 j 

V 7/U *KX tit£, SMflKte* £S < mmz&^XK^K^ 

mzWh X o izmfc-t&X ? CLfcOT, 4: «fc o 

or\ xvm^mmmmhthZo 

[0 16 4] 

m^3 i^v>Lit^3 3<7)v^-rtL^i5^is«osi^:^^';T j v-N^x<7)Si 

ifcKJ: (K £ 1 £.£0^2 0#ii» ? 5>^TO ^«S$H-*3*ta 

[mi] 

[02] 
[13] 
[El 4] 
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[El 5] 
[El 6] 
[EI 7] 

ei 4 ^Ltzum^^^A-Am^^tzm^m^m^^mmm^^^o 

[EI 8] 

EI 1 ^L/i}l^-=E<j 7"vs-^^co^^^i3tt-2>— I*i£^1-$£;*:$fMEI 
[19) 

El 8 [zWt< -Xfl^^-T^BlfMEl-e^^o 
[El 1 0] 

EI 9 K & < -Xff 4: ^mmmmx-h £ 0 
[Ell 1] 

Eli o jcjgg<— xe*^i-l£^:BfffiBl-e**o 

[EI 1 2] 

Ell UC^<-X®^^«^:if®EIT^^o 
[Ell 3] 

Ell 2H«5<-'ie4r^"tl£^:»fffiia-C**o 
[El 1 4] 

eii 3 izM;<-xmzm-r$i:±mmm-c$ > 2> 0 

[EI 1 5] 

Ell 4 K&<— Ig££-tifcfcBfffi0T?**o 
[EI 1 6] 

Ell 5lctt<-xe«r^i-l£^WfffiBI-C**o 
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m 1 7] 
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